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DISPENSER 

The present invention relates to a dispenser, particularly though not 
exclusively for dispensing aerosol or powder borne medicaments. 

In my prior International Patent Application, WO 98/41254, ("My First 
International Application") at least as amended on entry in the European Regional 
Phase, there is described and claimed: 

A dispenser for a gaseous, gas borne or droplet substance, the dispenser 
including: 

® a body having a mouthpiece with an inhalation/insufflation orifice at its end; 
® a junction in the body for a source of gas or evaporable liquid comprising or 
containing the said substance (the source being carried by the body); and 

• a breath actuable valve, for controlling the release of said gas or liquid, 
comprising: 

© a valve inlet connected to the junction; 
® a valve outlet; 

© a flexible tube extending from the junction, between the inlet and the 
outlet, for receiving the said gas or liquid, the tube having a portion which 
is movable between a closed position in which the tube is kinked for 
closure of the valve and an open position in which the tube is un-ldnked 
for opening of the valve; and 

© a movable member, for moving the movable portion of the tube to control 
its Idnking, and being movably mounted in the body for movement by the 
act of inhalation from a rest position towards the orifice — or at least in the 
direction of air flow through the dispenser; 

• the tube being kinked to an obturating extent when the movable member is in 
a rest position and un-kinked when the movable member is moved on 
inhalation for release of the gas or liquid. 

I regard My First International Application as protecting, inter aha, an inhaler 
with a kink valve. 
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I improved on the dispenser of My First International Application and in my 
International Patent Application No. WO 02/11802, ("My Second International 
. Application") there is described in and claimed: 

A dispenser for a gaseous, gas borne or droplet substance contained in a 
5 source thereof, the dispenser including: 

• a body with a mouthpiece; 

© a junction member in the body for the substance source; and 

• a breath actuable valve, for controlling the release of the gas or liquid 
containing or comprising the substance, the valve comprising: 

10 ©a flexible tube for receiving the said gas or liquid, the tube extending from a 

valve inlet connected to the junction member and having a portion which is 
kinkable for closure of the valve and movable to an open position in which the 
tube is un-kinked for opening of the valve; and 
© a member arranged for movement in the body by inhalation to un-kink the 

15 valve; 

© the tube being kinked to an obturating extent when the movable member is in 
a ready position and un-kinked when the movable member is moved on 
inhalation for release of the gas or liquid; 
wherein: 

20 © the movable member is or includes a flap arranged in the body for action of 

breath on it on inhalation; 
© the junction member, the flexible tube and the movable flap are a single 

injection moulding of plastics material; and 
© the movable flap is pivotally connected to the junction member. 

25 

I regard My Second International Application as protecting, inter alia, an 
inhaler with a kink valve in which the kink valve is integral with the actuation flap. 

Significant features of the dispenser of My Second International Application 

30 are: 

1 . The junction member is slidably mounted in the body for movement in a 
direction for dispensing a dose of the substance from the source and the dispenser 
includes: 
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• means for pivoting the flap to its ready position on or prior to initial movement 
of the junction member and 

• junction member resilient means for returning the junction member after 
release of the dose. 

2. The junction member resilient means is a spring in the source and 
the dispenser includes: 

• means for locating the source in the body with the junction member being 
slidable towards it and 

• means for displacing the junction member towards the source for dispensing 
the dose into the kinked tube. 

3 . The means for displacing the junction member comprises: 

• a grippable member rotatably arranged on the body and 

© a rotary-to-linear motion conversion mechanism, arranged to convert rotary 
motion of the grippable member to linear motion for displacing the junction 
member towards the source and 
the means for pivoting the flap is incorporated in the motion conversion mechanism. 

Additionally I made other improvements on the dispenser of My First 
International Application and in my International Patent Application No. WO 
02/058772, ("My Third International Application") there is described in and claimed: 

A dispenser including in common with that of My First International 
Application: 

© a body with a mouthpiece; 

® a junction in the body for the substance source; and 

• a breath actuable valve, for controlling the release of the gas or liquid 
containing or comprising the substance, the valve comprising: 

• a flexible tube for receiving the said gas or liquid, the tube extending from 
a valve inlet connected to the junction and having a portion which is 
kinkable for closure of the valve and movable to an open position in which 
the tube is un-kinked for opening of the valve; and 
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• an outlet member arranged for movement in the body on inhalation to un- 



kink the valve; 



5 



• the tube being kinked to an obturating extent when the outlet movable member 
is in a ready position and un-kinked when the outlet movable member is 
moved on inhalation for release of the gas or liquid; 



the dispenser also including: 




© a sear to hold the outlet movable member in the ready position closing of the 



tube by kinking prior to inhalation and 
» a breath aetuatable flap arranged in the body for movement on inhalation to 



10 



release the sear and allow the outlet movable member to move for release of 



the gas or liquid. 



I regard My Third International Application as protecting, inter alia, an inhaler 
with a kink valve in which the kink valve is formed separately from the actuation flap, 
15 and released by a sear on the actuation flap. 

The obj ect of the present invention is to provide further improvements in the 
series of inventions the subject of my three international applications, and in 
particular to improve the Flap arrangement of My Third International Application in 
20 an alternative to My Second International Application in which the kink valve is 
integral with the actuation flap. 



According to the invention there is provided a dispenser for dose dispensing of 
a gaseous, gas borne or droplet substance from a source thereof, the dispenser 



25 



comprising: 



@ a body with a mouthpiece; 



• a junction member in the body and having: 

• a socket for receiving a spout of the substance source; 



30 



• a breath aetuatable valve incorporated with the junction member, for 

controlling the release of the gas and/or liquid containing or comprising the 
substance, the valve comprising: 
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• a flexible tube for receiving a dose of the said substance gas or liquid, the 
tube extending from a valve inlet connected to the junction member spout 
and having: 

• a portion which is kinkable for closure of the valve and movable to a 
release position in which the tube is un-kinked for opening of the valve 
and 

© an outlet end movable for kinking/iinkinking of the tube; and 

• an outlet member carrying the outlet end of the flexible tube and pivotally 
connected to the junction member for control of kinldng/im-kinlvirig 
movement of the flexible tube; 

* the tube being kinked to an obturating extent when the pivoted outlet 
member is in a ready position and un-kinked when the pivoted outlet 
member is moved its release position; and 

© a sear on the outlet member to hold it in the ready position prior to inhalation; 
© a breath actuatable flap carried on the junction member and arranged for 

action of inhalation breath on it, the flap having: 
© a latch complementary to the sear and 
® the flap being arranged: 

© to latch the pivoted outlet member for kinked closure of the flexible 

tube via action of the latch and the sear and 
© to release the pivoted outlet member for unkinking of the tube, and 
substance release, on inhalation by release of the sear by the latch and 
movement to its release position of the outlet member. 

Normally, the source will be a pressurised, medicament container with a 
metered dose valve held in the body and the junction member is slidably mounted in 
the body for movement towards the container and dispensing of a dose to the valve 
via the junction member. 

In the preferred embodiment, the dispenser includes a pivotally mounted 
closure for the mouthpiece, the closure having a pivot shaft and a cam arranged on the 
shaft for moving the junction member towards the source for dose release. 



WO 2004/073776 PCT/GB2004/000706 

6 

In such a dispenser, an expedient feature is provision of a finger on the flap 
and a finger fast with the pivotal closure are arranged to co-operated for release the 
pivoted outlet member from its cocked position in the event of closure of the device, 
without inhalation. 

Preferably, pivoted outlet member is arranged to move under pressure in the 
kink tube and/or under resilience, particularly of the kink tube. 

Normally, the junction member, the kink tube and the pivoted outlet member 
are an integral plastics material injection moulding, the pivoted outlet member being 
pivoted to the junction member by one or more living hinges and having an outlet 
nozzle downstream of the kink tube. 

Conveniently, the junction member has two pairs of pivot clips for pivotally 
carrying the flap, which has two moulded pivot phis at its proximal edge. 

Again in the preferred embodiment, the flap has at least one latch for co- 
operating with the or each sear on the pivoted outlet member, the arrangement being 
such that the latches and the sears when engaged are positioned between parallel 
planes passing through the pivot axes of the flap and the outlet member on the 
junction member, whereby breath movement of the flap moves the latches towards the 
common plane to release the sears and the outlet member. The latches and the sears 
when engaged are positioned to one side of a common plane passing through the pivot 
axes. The latches have cam surfaces opposite latch surfaces, for the sears to act on 
during cocking of the dispenser. 

Preferably, the flap has an integral spring acting on the junction member to 
bias it normally to an inhalation-flow-upstream position; and the flap includes a finger 
arranged to act on the pivoted outlet member to urge it towards its open position as 
the flap moves under the action of inhalation breath. 

To help understanding of the invention, a specific embodiment thereof will 
now be described by way of example and with reference to the accompanying 
drawings, in which: 
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Figure 1 is a perspective view of a dispenser according to the invention in 
closed position; 

Figure 2 is a similar view of the dispenser in open position; 
Figure 3 is a central cross-sectional view of the dispenser closed; 
5 Figure 4 is an exploded view of the dispenser; 

Figure 5 is an inside, front, rear view of a main body part of the dispenser; 

Figure 6 is an inside, rear, view of a cover of the dispenser; 

Figure 7 is an oblique view from th e front and below of a front body part of 

LJLLW U.±0_j_/OJLJ.001 , 

10 Figure 8 is a view from the opposite direction of the front body part; 

Figure 9 is an oblique view from the front and below of a junction member of 
the dispenser, in its as moulded configuration; 

.Figure 10 a rear view of the junction member; 

Figure 1 1 is a cross-sectional side vi ew of the junction member on the line 
1 5 A- A in Figure 1 0; 

Figure 12 is a cross-sectional side vi ew of the cover on line C-C in Figure 6; 
Figure 13 is a central, cross-sectional side view of the cover on line B-B in 
Figure 6; 

Figure 14 is a perspective view from behind of a flap of the dispenser; 
20 Figure 15 is a plan view of the flap; 

Figure 16 is a side view of the flap; and 

Figure 17 is a series of scrap views o f the flap and kink valve in the junction 
member illustrating operation of the valve. 

25 Referring first to Figures 1 to 4 of the drawings, the dispenser thereshown is a 

development of that shown in Figures 13 to 17 of My Second International 
Application, although it includes features of My Third International Application 

The dispenser has a body 1 with a mouthpiece 2 and a pivoted mouthpiece 
30 cover 3. The mouthpiece is formed as an aperture 4 in a separate body part 5 clipped 
to a main body part 6. The main part 6 has upper and lower formations 7,8 and the 
mouthpiece part has upper and lower complementary formations 9,10 which engage 
when the mouthpiece part is slid from below to engage with the main part. The 
separate body part 5 is cutaway 1 1 with respect to the main body part 6, to define an 
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air inlet 12 exposed by the cover 3 when this is open. A medicament can C is fitted to 
the body part 6. Immediately within the air inlet 12 is a guard 13 against little fingers'. 
It is backed up by strengthening flanges 14, which additionally guard the cam 
mechanism to be described in the next paragraph. 

5 

Above the guard" 13, a series of four ribs extend and provide further guarding. 
The end ones 151 are longer and provide eventual stops for the flap of the actuation 
mechanism described below in the case of malfunction. The inner ones 152 act as 
flow resixictors to cause a pressure drop between the inlet 12 and the aperture 4 when 
10 the mechanism has been actuated, primarily to control the air flow rate through the 
device. 



The cover 3 - see Figures 6 5 12 & 13 - is pivoted about an axis A low in the 
body at the joint between the two body parts. Integrally moulded with the cover 3 is a 

15 C section shaft 21, via webs 22. The shaft carries a cam arrangement 23, comprising 
two cam lobes 23 1 and 232, together with two fingers, a central one 24 and a outer 
one 25. The latter is integral with one of a pair of discs 26, between which and the 
cam lobes, the shaft is bearingly supported by part circular j ournals 27 in flanges 28 
integrally moulded within the main body part 6. At the joint line between the two 

20 body 5,6 further coaxial scallops 29 are provided for the shaft 21. 

The body parts 5,6, and the cover 3 (with the shaft and cam arrangement) are 
of moulded polypropylene material, whereby they can be fitted together with a 
modicum of flexure. 

The can C is held in an opening 31 at the upper end of the main body part 6, 
where the body part extends completely around a valve crimp portion CP of the can 
C. The actual arrangement for holding the can connected to the body part forms no 
part of this invention, but can be as disclosed in my recently filed British Patent 
application No 0227489.2. 

Moulded inside the main body part, inwards of the opening are internal 
grooves 32. A junction member 41 - see Figures 9,10 & 1 1 - is slidably 
accommodated in the body with the grooves 32 engaged by ribs 42 in its periphery. 



25 
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The junction member also is of moulded polypropylene. Centrally, the junction 
member has a socket 43 for an outlet stem S of the can. The socket is continued by a 
passage 44, which has a thin wall, kinkable portion 45 and a nozzle end 46. This is in 
a movable valve part 48 of the junction member. The main part 41 1 of the junction 
5 member 41 and the valve part 48 are connected by a living hinge 49, in the form of 
two membranes 491,492 at respective sides of the junction member between lugs 
501,502 and tabs 511,512. The tabs are interconnected by a bar 52 having the nozzle 
aperture 53. Between the lugs 501,502 and on either side of the kink tube 45 extend 
two followers 541,542, which are integral with the respective lugs 501,502 and are 
10 acted on by the cam lobes 23 1,232, with the interposition of tongues 55 1,552 
extending from the inside of the main body part 6 to react lateral action on the 
junction member from the cam. The followers 541,542 have radiused portions 56, 
centred on the hinge axis, with upper and lower valve travel stops 571,572. 

15 Additionally, the lugs 501,502 carry on their sides facing the same direction as 

the radiused portions 56, pairs of pivot clips 581,582 for pivotally locating the flap to 
be described below. One the same side of moulding a pair of sears 591,592 are 
provided on the tabs 51 1,512. 

20 The flap 61 - see Figures 14,15 & 16 - has a pivot axis B. At opposite ends of 

the axis, the flap has small thrust flanges 62, with pivot pins 60 set in from them. 
Inboard of the pins, two swellings 63 are formed. Each has a finger 64,65 extending 
obliquely down from it. One of the swellings has a spring loop 66 extending 
backwards, inwards and forwards again with its distal end 67 adjacent the swelling to 

25 which its proximal end 68 is attached. Set into the swellings from the pins are 

apertures 69 formed from above and latches 70 extending below the apertures. These 
have latch surfaces 71 formed during moulding by projections through the apertures. 
The latches have cam surfaces 72. These are positioned so as to abut the sears 
591,592 as the device is cocked. The sears then pass over the end of the cam surfaces 

30 and come to engage on the latch surfaces. The final feature of flap is a tongue 73, 
which extends between the followers 541,542 to control air leakage as might 
otherwise occur. 



The operation of the device will now be described 
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* 

Initially, the device is closed and the flexible members axe relaxed. In others 
words the flap is in its upper, upstream position, as shown in Figure 3 & 17 (1), and 
the hingeable part 48 of the junction member is in its lower position. The flap is held 
5 in this position by its spring 66, bearing with it distal end 67 on an abutment 8 1 set in 
from the lug 502. The movable portion of the junction member is pivoted down, due 
to the tendency of the kink tube to straighten to its as moulded state. Its position is 
controlled by two fingers 82 projecting laterally from the bar 52 to abut with the cam 
lobes 231,232. 

10 

On opening of the cover, the cam lobes act via the tongues 551,552 on the 
followers 541,542. They lift the junction member 41 against the internal spring — not 
shown — of metering valve in the can, with displacement of stem S inwards of the can. 
As the cover is rotated, the central finger 24 between the cam lobes engages with a 
15 notched projection 83 between the fingers 82 on the hingeable part of the junction 
member. This action lifts the movable member and closes the kink tube. Further 
lifting opens the can's valve and a dose metered by the can's valve is released into the 
upper part of the tube. It is retained there by the kink tube acting as a closed valve. 

20 Naturally, the dose is retained only whilst the hingeable part 48 of the valve is 

retained in the upper positioned to which it has been moved. This is achieved by the 
sears 591,592 running along the cam surfaces 72 and engaging with the latch surfaces 
71 . As the sears move into engagement, the latches 70 are moved back, rotating the 
flap down somewhat against the action of the spring 66. Once the sears clear the end 

25 of the cam surfaces, the spring moves the latches in under the sears. There is 

clearance for the hingeable part 48 to continue to pivot further, until the central finger 
24 passes on out of engagement with the projection 83. The device is now cocked for 
inhalation. 

30 Breathing in through the mouthpiece causes an air flow down through the air 

inlet 12, exposed on opening of the cover, and impinging on the flap 61 as such. It is 
blown down against the action of the spring 66, releasing the sears. The kink tube 
tends to straighten under the action of its own resilience and the pressure of the 
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retained dose; and the dose is released through the nozzle into the mouthpiece for 
inhalation, the nozzle traversing the mouthpiece aperture 4 as the dose is released. 

The geometrical arrangement of the flap and the hingeable part 48 can be seen 
5 in Figure 17. The pivot axis B of the flap is spaced from the pivot axis D of the 
hingeable part, with the point of engagement of the sears 591 and latches 70 lying 

between parallel planes B ? and D' passing through the axes B and D. The actual 

points of engagement lie to the flap side of a common plane P passing through the 
axes. 

10 

After use, the cover is closed. The cams allow the movable member to return 
down and the finger 24 passes the notched projection 83 as a result of cam surfaces 84 
on their reverse faces. 

15 Should the kink tube have lost its resilience and be slow in opening, the finger 

64, at the spring side of the flap pivot acts on a lug 85 moulded integrally with the 
hingeable pail's lug 511 and extending back past the hinge axis H. This the hingeable 
part is moved to its open position. 

20 A further eventuality is closure of the cover without inhalation, hi this event, 

the finger 65 is engaged by the finger 25 to deflect the flap to its position in which the 
hingeable part releases the dose. The spring 66 returns the flap after this movement of 
it (which of course occurs on closure even if the dose has been released by 
inhalation). Thus the device is returned to its initial position in which the plastics 

25 material resilient features are relaxed. 

All the components are of device (excluding the can) are moulded of 
polypropylene, with the exception of the flap, whose spring dictates use of acetal. 



30 
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CLAIMS: 

1 . A dispenser for dose dispensing of a gaseous, gas borne or droplet substance from 
a source thereof, the dispenser comprising: • 

• a body with a mouthpiece; 

5 • a junction member in the body and having: 

• a socket for receiving a spout of the substance source; 

© a breath actuatable valve incorporated with the junction member, for 

controlling the release of the gas and/or liquid containing or comprising the 
substance, the valve comprising: 
10 © a flexible tube for receiving a dose of the said substance gas or liquid, the 

tube extending from a valve inlet connected to the junction member spout 
and having: 

@ a portion which is kinkable for closure of the valve and movable to a 
release position in which the tube is un-kinked for opening of the valve 
15 and 

© an outlet end movable for kiiiking/unkinking of the tube; and 
© an outlet member carrying the outlet end of the flexible tube and pivo tally 
connected to the junction member for control of kinMng/un4anking 
movement of the flexible tube; 
20 © the tube being kinked to an obturating extent when the pivoted outlet 

member is in a ready position and im-kinked when the pivoted outlet 
member is moved its release position; and 
® a sear on the outlet member to hold it in the ready position prior to inhalation; 

• a breath actuatable flap carried on the junction member and arranged for 
25 action of inhalation breath on it, the flap having: 

© a latch complementary to the sear and 

• the flap being arranged: ' 

• to latch the pivoted outlet member for kinked closure of the flexible 
tube via action of the latch and the sear and 
30 • to release the pivoted outlet member for unkinking of the tube, and 

substance release, on inhalation by release of the sear by the latch and 
movement to its release position of the outlet member. 



WO 2004/073776 PCT/GB2004/000706 

13 

2. A dispenser as claimed in claim 1, wherein the source is a pressurised, 

■ 

medicament container with a metered dose valve held in the body and the junction 
member is slidably mounted in the body for movement towards the container and 
dispensing of a dose to the valve via the junction member. 
5 3 . A dispenser as claimed in claim 2, including a pivotally mounted closure for the 
mouthpiece, the closure having a pivot shaft and a cam arranged on the shaft for 
moving the junction member towards the source for dose release. 

4. A dispenser as claimed in claim 3, wherein a finger on the flap and a finger fast 
with the pivotal closure are arranged to co-operated for release the pivoted outlet 

10 member from its cocked position in the event of closure of the device, without 
inhalation. 

5. A dispenser as claimed in any preceding claim, wherein the pivoted outlet 
member is arranged to move under pressure in the kink tube and/or under resilience, 
particularly of the kink tube. 

15 6. A dispenser as claimed in any preceding claim, wherein the junction member, the 
kink tube and the pivoted outlet member are an integral plastics material injection 
moulding, the pivoted outlet member being pivoted to the junction member by one or 
more living hinges and having an outlet nozzle downstream of the kink tube. 

7. A dispenser as claimed in claim 6, wherein the junction member has two pairs of 
20 pivot clips for pivotally carrying the flap, which has two moulded pivot pins at its 

proximal edge. 

8. A dispenser as claimed in claim 6 or claim 7, wherein the flap has at least one 
latch for co-operating with the or each sear on the pivoted outlet member, the 
arrangement being such that the latches and the sears when engaged are positioned 

* 

25 between parallel planes passing through the pivot axes of the flap and the outlet 
member on the junction member, whereby breath movement of the flap moves the 
latches towards the common plane to release the sears and the outlet member. 

9. A dispenser as claimed in claim 8, wherein the latches and the sears when 
engaged are positioned to one side of a common plane passing through the pivot axes. 

30 10. A dispenser as claimed in claim 8 or claim 9, wherein the latches have cam 
surfaces opposite latch surfaces, for the sears to act on during cocking of the 
dispenser. 
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1 1 . A dispenser as claimed in and preceding claim, wherein the flap has an integral 
spring acting on the junction member to bias it normally to an inhalation-flow- 
upstream position. 

12. A dispenser as claimed in any preceding claim, wherein the flap includes a finger 
5 arranged to act on the pivoted outlet member to urge it towards its open position as 

the flap moves under the action of inhalation breath. 
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